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THE DISTRICT
TRAFFIC IMPACT ANALYSIS

January 31, 2011

INTRODUCTION

The following Traffic Impact Analysis (TIA) has been prepared to determine any traffic-related
impacts within the project area roadways and intersections due to the proposed The District
student housing development generally located at the northwest corner of the 6™ Street/Herbert
Avenue intersection located within the City of Tucson. Exhibit 1 shows the project area map.

This TIA was prepared following Chapter 6.3.2 (Traffic Impact Analysis) of the City of Tucson
Transportation Access Management Guidelines for the City of Tucson, Arizona publication.
Based on the anticipated peak hour trips generated by the project, this TIA was prepared
following the criteria for a Study Category I analysis (100-500 peak hour trips).

PROJECT DESCRIPTION

The project consists of developing two student housing buildings totaling 206 units, with 756
beds. These housing units will only be available to students attending the University of Arizona,
located about a mile east of the project site. The site is bounded by 5 Street to the north, 6
Street to the south, Herbert Avenue to the east and Arizona Avenue to the west. Site access is
proposed via an inbound only access at 5 Street/5™ Avenue, an access driveway off of Arizona
Avenue and an access driveway along Herbert Avenue. It is assumed that the opening year for
this project is late 2012. Exhibit 2 shows the conceptual project site plan.

EXISTING TRANSPORTATION CONDITIONS
The following is a brief description of the City of Tucson roadways within the project area.

6™ Street is classified as a Collector Street. Within the project area, it currently provides two
vehicular travel lanes in each direction with a center two-way left-turn lane. The posted speed
limit is 30 mph and on-street parkmg is prohibited. Traffic signals are provided at its
intersection with 4™ Avenue and 6™ Avenue.

6™ Avenue is classified as an Arterial Street. It is a one-way northbound street that provides
three vehicular travel lanes. The posted speed limit is 30 mph and on-street parkm% is allowed.
Within the immediate project area, a traffic signal is located at its intersection with 6" Street.

5™ Street is an unclassified roadway within the project area. It currently provides for a travel
lane in each direction. On street parking is permitted along both sides of 5 Street.

Arizona Avenue is a two way alley within the immediate project area. Arizona Avenue is one of
the streets in which the proposed project will take access

5™ Avenue is an unclassified two lane roadway within the project area. It currently provides
access to existing residences within the neighborhood. On street parking is permitted along both

1
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sides of 5™ Avenue. 5™ Avenue north of 6™ Street is currently a dead end as it approaches 5"
Street. The proposed project proposes to connect to 5™ Street, as a one-way roadway
southbound, just south of 5 Street (inbound only access to project site). The intersection of 5"
Avenue and 6" Street will be eliminated as part of this proposed project.

Herbert Avenue is a one way alley (southbound) within the immediate project area. Herbert
Avenue is one of the streets in which the proposed project will take access (egress only).

4™ Avenue is an unclassified roadway within the project area. It currently provides two
vehicular travel lanes in each direction with a center two-way left-turn lane. The posted speed
limit is 25 mph and on-street parking is provided. Within the immediate project area, a traffic
signal is located at its intersection with 6™ Street.

Exhibit 3 shows the existing transportation conditions within the project area.
EXISTING TRAFFIC VOLUMES

Existing traffic volumes at the project area intersections were obtained from traffic counts
conducted by Field Data Services of Arizona on Thursday, October 14, 2010. The turning
movement counts were conducted during the AM (7-9) and PM peak (4-6) periods. Exhibit 4
shows the existing intersection turning movement counts within the study area. Appendix A
contains the manual turning movement count sheets at the study intersections.

TRAFFIC ANALYSIS METHODOLOGY

The intersections and roadways within the project area were analyzed for the following
scenarios:

Existing
Non-site traffic (2012 background traffic only)
Opening year (2012)

The level of service for signalized intersections was calculated using the methodologies
described in Chapter 16 of the 2000 Highway Capacity Manual (HCM). The level of service for
signalized intersections is defined in terms of control delay, which is made up of a number of
factors that relate to right-of-way control, geometrics, traffic volumes, and incidents. The
signalized intersection analysis also takes into account intersection spacing and coordination.

The level of service for unsignalized intersections was calculated using the methodologies
described in Chapter 17 of the 2000 HCM. The level of service for a two-way stop controlled
intersection is determined by the computed control delay for each minor street movement and
major street left-turns, and not for the intersection as a whole. For all-way stop-controlled
intersections, the control delay is computed for the whole intersection, per methodologies also
described in chapter 17 of the 2000 HCM. Level of Service A through D is considered
acceptable for peak hour intersection operations. The project area intersections were analyzed
during the AM and PM peak hours.

The intersection calculation sheets are contained in Appendix B.
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EXISTING OPERATIONS

Table 1 shows that all project area signalized intersection to currently operate at LOS B or better
during the AM and PM peak hours.

Table 1 also shows that all the critical movements of the unsignalized intersections to currently
operate at LOS D or better during the AM and PM peak hours.

NON-SITE (BACKGROUND) TRAFFIC VOLUMES

In order to estimate the opening year (2012) background traffic volumes, the existing traffic
volumes were increased 3% per year. Therefore, the existing 2010 traffic volumes were
increased by 6% to reflect 2012 conditions. This is based on review of historical traffic volumes
within the project area. Exhibit 5 shows the 2012 background traffic volumes.

2012 NON-SITE (BACKGROUND) TRAFFIC ANALYSIS

Table 2 shows that all project area signalized intersection to continue to operate at LOS B or
better during the AM and PM peak hours.

Table 2 also shows that all the critical movements of the unsignalized intersections to continue
operate at LOS D or better during the AM and PM peak hours.

PROJECT TRAFFIC GENERATION

Since trip generation rates are not published in ITE (Institute of Transportation Engineer)’s Trip
Generation publication, specifically for student housing developments, ITE’s trip generation rate
for apartment use (ITE Land Use 220, See Appendix C) was utilized. Although not specifically
a student housing trip rate, ITE’s apartment trip rate was the most similar use to the proposed
project. In addition, a 30% reduction in total trips calculated was assumed to account for
alternate modes of transportation. With the project site being only about a mile away from the U
of A campus, it is safe to assume that students would take other modes of transportation to get
to/from school, such as walking, biking, transit or carﬁooling. In the nearby vicinity there is a
Cat Trans stop on 4™ Avenue between 5 Street and 6™ Street and a Sun Tran bus stop along 6™
Avenue between Herbert Avenue and 5™ Avenue. This reduction also takes into consideration
that on-site parking will be leased by the students, therefore that likelihood that students would
pay for on-site parking and then drive to campus and pay (an even higher rate) to park on campus
will be a significant deterrent, and motivation for them to get to campus by other modes. Based
on above, the project is estimated to generate 1,751 ADT with 148 trips during the AM peak (29
inbound/119 outbound) and 211 trips during the PM peak (137 inbound/74 outbound). Table 3
shows the traffic generation calculations for the proposed project. It is important to note that the
use of these trip calculations (apartment use) are conservative in nature as they do not necessary
reflect the trip characteristics of a student housing development. The traffic analyses are based
on these conservative trip generation rates for the proposed development.

It is anticipated that the actual trip generation for a student housing development would yield a
lower trip rate than a typical apartment housing development. It is expected that this student
housing development would generate approximately 2 trips/bed (person). Especially, with the
project site’s close proximity the U of A campus (1 mile away). For comparison purposes only,
Table 4 shows the expected trip rate of 2 trips/bed (person) results in a trip generation of 1,058
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EXISTING INTERSECTION OPERATIONS

TABLE1

INTERSECTION

Sth Street/oth Avneue (U)

Stih Street/Arizona Avenue (U)

Sth Strect/Sth Avenue (U)

5th Street/Herbert Avenue (U)

5th Streetd4th Avenue (U)

Gth Street/6th Avenue (S)

Gth Streev/Arizona Avenue (U)

6th Street/Sth Avenue (U)

61h Street/Herbert Avenue (U)

61h Street/4th Avenue (S)

+ Delays and Level of Service cal

EXISTING
DELAY Los
AM Peald
NB L 9.0 A
EB L 104 B
WBR] 103 B
PM Peald
NBE L 9.0 A
EBL} 131 B
WB R 1.7 B
AM Peal
NB LTR| 93 A
SBLTR| 39 A
EB LTR] 73 A
WB LTR] 73 A
PM Peal
NB LTR| 9.1 A
SBLTR| 9.0 A
EB LTR| 72 A
WE LTR 72 A
AM Peald
SBLTR] 9.0 A
EB LTR| 9, A
WB LTR] 92 A
PM Peald
SB LTR] 9.0 A
EBLTR} 9.2 A
WB LTR] 92 A
AM Pealy
SB LTI 83 A
EBLT 72 A
WBLTR] 73 A
PM Pealy
SBLTR &8 A
EBLT 72 A
WBLT 7.3 A
AM Peald
NE LTR] 76 A
SB LTI 7.7 A
EB LTQ 123 B
WBLT 123 B
PM Peald
NBLTR| 78 A
SBLTR] 7.7 A
EBLTR] 113 B
WB LTR| 131 B
AM Pealy 71 A
PMPea 116 B
AM Peal
NBLTR| 268 D
SBLTR| 20.3 C
EBL 9.1 A
WB L 110 B
PM Peald
NB LTR 127 B
SBLTR| 216 (&
EB L 112 B
WB L] 109 B
AM Peal
NE LTR| 194 C
SBLTR 10.8 B
EB L 9.2 A
WB L] 111 B
PM Pealy
NB LTR] 27.0 D
SBLTR] 29.2 D
EB [ 108 B
WwB L 11.0 B
AM Peald
SBLTR| 10.8 B
EB L - -
WB L} 109 B
PM Pealy
SB LTR} 14.5 B
EB Y - -
WB L 111 B
AM Peald 97 A
PM Pealq 101 B
lated utilizing the methodologies d

in Chapiets 16 & 17 of the 2000 Highway Capacity Manual (HCM)

DELAY is measured in scconds
LOS = Level of Service

NB = northbound, SB=southbound, etc
T=thru movement, L=left-turn movement, etc

(S) = Signalized infersection
(U) = Unsignalized intersection
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TABLE2

NON-SITE TRAFFIC INTERSECTION OPERATIONS

NON-SITE
INTERSECTION (BACKGROUND ONLY)
DELAY LOS
Sth Street/6th Avneue (U)
AM Peald
NB L] 9.0 A
EB | 106 B
WBR 104 B
PM Peald
NB 1 9.0 A
EB 1 135 B
WB R} 12.0 B
5th Street/Arizona Avenue (U)
AM Peald
NBLTR] 94 A
SB LTH] 89 A
EBLTR} 73 A
WBLTR] 73 A
PM Peal
NB LTR} 9.1 A
SBLTR] 9.0 A
EB LTR} 72 A
WEBLTR} 72 A
Sth Street/Sth Avenue (U)
AM Peald
SB LTR]} 9.0 A
EB LTR] 92 A
WELTR} 92 A
PM Peald
SBLTR] 9.0 A
EB LTH] 92 A
WB LTR] 92 A
Sth Street/Herbert Avenue (U)
AM Pealy
SB LTR} 88 A
EBLTR} 72 A
WB LTHR] 73 A
PM Peald
SB LTR} 88 A
EBLTR] 72 A
WE LTR] 73 A
Sth Street4th Avenue (U)
AM Peald
NB LTR] 76 A
SB LTR] 78 A
EBLTR| 12.6 B
WBLTR] 127 B
PM Peal
NBLTR| 78 A
SBLTR] 78 A
EB LTR| 116 B
WBLTR] 136 B
6th Street/6th Avenue (S)
AM Peal 7.1 A
PM Peal 118 B
6th Street/Arizona Avenue (U)
AM Pealy
NB LTR] 291 D
SBELTR 213 C
EBL 92 A
WB 1 114 B
PM Pealq
NB LTﬁJ 132 B
SBLT! 234 C
EB L 116 B
WB L 1L.2 B
6th Strect/Sth Avenue (U)
AM Peald
NB LTR 208 C
SB LTR] 1L0 B
EB L[ 94 A
WB L 114 B
PM Peak
NBLTR] 304 D
SBLTR) 318 D
EB L 111 B
WB L} 114 B
6th Strect/Herbert Aveaue (U)
AM Peald
SB LTR} 11.0 B
EBY - -
wB 1 13 B
PM Pealy
SBLTHR 152 C
EBLY - -
wB 1 115 B
61h Street/4th Avenue (S)
AM Peald 99 A
PM Peald 103 B
- Delays and Level of Service d wtilizing the methodologies describe

in Chapters 16 & 17 of the 2000 Highway Capacity Manual (HCM)

DELAY is measured in s¢conds
LOS = Level of Service

NB = northbound, SB=southbound, ete.
T=thru movement, L=left-tum movement, et

(5) = Signalized intersection
(U) = Unsignalized intersection
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TABLE 3
THE DISTRICT
TRAFFIC GENERATION

AM PEAK PM PEAK
RATE
VOLUME L
LAND USE SIZE (TRIP/BED) ADT LU YOLUME
IN ouT IN ouT
Apartment (ITE Code 220) 756 Beds 3314 2,502 42 170 196 106
30% Trip Reduction' -751 -13 -51 -59 -32
Total Trips 1,751 29 119 137 74

"Trip reduction percentages assurned based on alternative modes of transportation (walking, biking, transit, carpooling) utilized due
to proximity to U of A campus. Project site is approximately 1 mile east of U of A campus.

’ITE Trip Generation Rate for Apartment Use (ITE Code 220). See Appendix C.
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11



TABLE 4
ITE APARTMENT TRIP RATE VS EXPECTED TRIP RATE FOR THE DISTRICT
TRAFFIC GENERATION COMPARISON

ITE TRIP RATE

Ak AM PEAK PM PEAK
LAND USE SIZE ADT VOLUME VOLUME
(IRIBEERSON) IN OuUT IN OUT
Apartment (ITE Code 220) 756 Beds 3.31°2 2,502 42 170 196 106
30% Trip Reduction' -751 -13 -51 -59 -32
Total Trips 1,751 29 119 137 74

“Trip reduction percentages assumed based on alternative modes of transportation (walking, biking, transit, carpooling) utilized due to
proximity to U of A campus. Project site is approximately 1 mile east of U of A campus.

*ITE Trip Generation Rate for Apartment Use (ITE Code 220). See Appendix C.

EXPECTED TRIP RATE FOR THE DISTRICT

FAE AM PEAK PM PEAK
LAND USE SIZE (TRIP/BED) ADT VOLUME VOLUME
IN OUT IN oUT
Student Housing 756 Beds 93 1,512 28 101 119 64
30% Trip Reduction' -454 -8 -30 -36 -19
Total Trips 1,058 20 71 83 45

'Trip reduction percentages assumed based on alternative modes of transportation (walking, biking, transit, carpooling) utilized due to
proximity to U of A campus. Project site is approximately 1 mile east of U of A campus.

*Expected Trip Rate for the District Student Housing Project.

files\14574\table\14574yyy.009.x1s
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ADT. This is approximately 40% lower than the trips calculated utilizing the typical apartment
trip rate.

TRIP DISTRIBUTION/ASSIGNMENT

The site traffic distribution for opening year (2012) was estimated based on the site’s proximity
to the nearby major roadways, existing local traffic patterns and existing traffic counts at the
project area intersections. The site’s proximity to the University of Arizona campus was also
taken into consideration. Exhibit 6 shows the project distribution percentages utilized for
assigning the project trips.

Once this has been established, the project traffic volumes were added to the project area
intersections and roadways. Exhibit 7 shows the project only traffic volumes and Exhibit 8
shows the 2012 total traffic volumes (includes project traffic) within the project study area.

OPENING YEAR (2012) TRAFFIC ANALYSIS

Table 5 shows that all project area signalized intersection to continue operate at LOS B or better
during the AM and PM peak hours with the addition of the project related traffic.

Table § also shows that all the critical movements of the unsignalized intersections to operate at
LOS D or better during the AM and PM peak hours with the addition of project related traffic.

CONCLUSIONS/RECOMMENDATIONS

Based on The District traffic impact analysis, the nearby project area intersections were
calculated to operate at acceptable levels of service during opening year conditions. Table 6
shows the intersection operations summary for the scenarios analyzed.

The following are recommendations to facilitate access to the proposed project site:

5™ STREET/S™ AVENUE-PROJECT ACCESS

The proposed project access at the 5 Street/s" Avenue intersection should continue to provide
for unsignalized control. 5™ Avenue south of 5™ Street should be signed as one-way southbound
for the south leg of this intersection. The intersection lane configuration should be as follows:
Southbound: -Single shared left-through-right
Eastbound:  -Single shared left-through-right

Westbound:  -Single shared left-through-right

13
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TABLE 5
OPENING YEAR (2012) INTERSECTION OPERATIONS

OPENING YEAR
INTERSECTION 2012y
DELAY LOS
Sth Street/6th Avneue (U)
AM Pealy
wBY 91 A
EBI] 108 B
WBR 106 B
PM Peak)
NBY 90 A
EBL 142 B
WER 121 B
5th Street’Arizona Avenue (U
AM Peald
NBLTR| 94 A
SBLTR| 89 A
EBLTR] 73 A
WBLTH 73 A
PM Peal
NBLTR 92 A
SBLTR| 92 A
EBLTR] 72 A
WBLIH 73 A
Sth Street/Sth Avenue (U)
AM Pealy
SBLTR 90 A
EBLTR] 9.3 A
WBLTH 93 A
PM Peak|
SBLTR 90 A
EBLTR] 92 A
WBLIY 92 A
Sth Street/Herbert Avenue (U)
AM Peald
SBLTRl &% A
EBLTR] 72 A
WDLINY 73 A
PM Peak
SBLTR| 97 A
EBLTR 73 A
WBLTH 73 A
Sth Street/ 41k Avenue (U
AM Pesk|
NBLTR 76 A
SBLTR| 79 A
EBLTR 132 B
WBLTH 136 B
PM Peak
NBLTR 79 A
SBLTR| 78 A
EBLTR] 119 B
WBLTH 159 C
6th Street/6th Avenue (S)
AMPeald 7.1 A
PMPeal] 119 B
6th Street/Arizona Avenue (U)
AM Peak]
NBLTR| 299 D
SBLTR 221 c
EBRL] 94 A
WBL 114 B
PM Peak
WBLTR| 132 B
SBLIR 327 D
EB 120 B
WBI 113 B
6th Sireet/Sth Avenue (L)
AM Peal
NBLTR 214 c
SBLTR 112 B
EBY 95 A
WBL 116 B
PM Peak|
NBLTRl 315 D
SBLTR] 328 D
EBL 113 B
WEL 115 B
6th StreetHerbert Avenue (U)
AM Peald
SBLTR 214 <
EBY 94 A
WBIL 113 B
PM Peakl
SBLTR] 289 D
EBLY IL& B
wBIl 16 B
fith Street4th Avenue (S)
AM Pealq 97 A
FMPeal] 102 B
Arizona Avenue/Driveway (U)
AM Peak
SBL 72 A
WBL 37 A
PM Peakl
sy 73 A
WwBL 39 A
Herbert Avenue/Driveway (U)
AM Peald
NBL 86 A
SBRf 92 A
PM Peak
NBL 33 A
SBRl 92 A

- Delays and Level of Service caleulated utilizing the methodologies descnb
in Chapters 16 & 17 of the 2000 Highway Capacity Manual (1ICM).

DELAY is measured in seconds

LOS = Level of Service

NB = northbound, SB=southbound, efc

T=thru movement, L=left-turn movement, etc.

(S) = Signalized intersection

(U = Unsignalized intersection
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TABLE 6
INTERSECTION OPERATIONS SUMMARY

NON-SITE OPENING YEAR
R EABERS (BACKGROUND ONLY) @z)
DELAY Los DELAY LOs DELAY 108
Sth Streetifth Avneue (U}
AM Peal
NBI. 9.0 A 9.0 A 9.1 A
EBI K4 B 106 B 108 B
WH K| 103 B 104 B 10.6 B
P¥ Peak|
NB L 90 A 920 A 9.0 A
ER] 131 B 135 B 142 B
WEH 3% B 120 B 121 B
5th Street/Arizona Avenue (L)
AM Peal
NB LTH 23 A 94 A 94 A
SBLTR 89 A 39 A 89 A
EB LTH 7.3 A 73 A 73 A
WB LTH 13 A 73 A 73 A
PM Peald
NBLTR 9.1 A 91 A 9.2 A
SBLTR 9.0 A 20 A 9.2 A
EBLTH 72 A 12 A 9.2 A
WELTH 32 A T2 A 73 A
Sth Street/Sth Avenae (U)
AM Peald
SBLTH 9.0 A a0 A 9.0 A
EBLTH 9. A 92 A 93 A
WELTH] 92 A 13 A 9.3
PM Peak
SBLTH] 20 A 90 A 9.0 A
EBLTH| 92 A 92 A 9.2 A
WRILTH 2.2 A 92 A 92 A
Sth Street/Herbert Avenue (U)
AM Peald
SBLTR 83 A &8 A 89 A
EBLTH 32 A 72 A 72 A
WBLTH 73 A 73 A 7.3 A
PM Peakd
SBLTR 3.8 A B8 A %7 A
EBLTR 72 A 12 A 73 A
WHLTH 73 A T3 A 13 A
Sth Street'dth Avenve (L)
AM Peak}
NBLTR 76 A 76 A 76 A
SBLTR 77 A 78 A 19 A
EBLTH 123 B 126 B 32 B
WELTH 123 B 127 B 136 B
PM Peaki
NBLTH 78 A 78 A 19 A
SBLTR] 77 A 78 A 18 A
EB LTH 113 B 116 B 119 B
WBLTH 13.1 B 136 B 159 C
6th Streetrth Avenue (S)
AMPeak] 71 A 71 A 7.1 A
PMPesk| 116 B 1ng B 11.9 B
6th StreetArizona Avenue (L)
AM Peal
NBLTH 268 D 291 D 299 D
SBLTR] 203 c 218 c 223 c
EBI 91 A a3 A 94 A
WB L o B 114 B 114 B
PM Peak
NBLTR 127 B 132 B 132 B
SBLTR] 216 C 234 c 27 D
EBI bikd B 116 B 120 B
wiB 1 109 B 1.2 B 113 B
6th Street'Sth Avenue (U)
AM Peald
NBLTR 194 < 208 c 214 (o}
SBLTR 108 B 110 B 1.2 B
ERL 9.2 A G4 A 9.5 A
wiy il B 114 B 116 B
PM Penk|
WBLTR 270 D 04 D 315 3
SBHLTHR 292 D s D 28 D
EB L 108 B 11 B I3 B
WRI 110 B 114 B 115 B
6th StreetHerbert Avenue (U)
AM Peak
SBLTR| 108 B 110 B 214 c
EBI - - - . 9.4 A
WBL 109 B 13 B 115 B
PM Peak
SBLTH 143 B 152 C 289 D
EB L . - - - 116 B
WBI1 111 B 113 B 116 B
16th Street/dth Avenue (5)
AMPeal] 97 A 99 A 27 A
PM Peak] 101 B 103 B 102 B
Arlzons Avenue/Driveway (U)
AM Peald
SBI1 - - - - 32 A
WB1 - - - - 87 A
PM Peulkj
$B LY - - - - 13 A
WB1 - cheeil 1 - - &9 A
Herbert Avenue/Driveway (U)
AM Peald
NB - - i . - 86 A
SBH 5 & - - 92 A
PM Peak] i
NBL - - - - BE A
SBH - ] - - 52 A
= Delays and Level of S Jeulated wtilizing the 1 descnbed

1 Chapters 16 & 17 of the 2000 Highway Capacity Manual (1ICM)
DELAY is measured in s¢conds
LOS = Level of Service
NB = northbound, SB-southbound, c1c
T=thru movement, L=lef-turn movement, ete
(S) - Signalized intersection
(U} = Unsignalized intersection
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